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Abstract:  A study was conducted to evaluate the semen characteristics in emu birds reared 

under farmed conditions. Semen samples were collected in the early morning during the 

breeding season from six mature male emu birds of 4 years age reared at University Research 

Farm, Madhavaram. Immediately after the collection, the individual semen sample was 

evaluated for volume, color, consistency, per cent motility, sperm concentration and per cent 

live sperms. The experimental data were statistically analyzed and expressed as mean ± S.E. 

The mean semen volume of 0.48 ± 0.21 ml, the per cent sperm motility of 87.53 ± 0.43 per 

cent, the mean value of sperm concentration of 2.33 ± 0.15 x 10
9 

per ml and the mean value 

of per cent live sperm (89.50 ± 1.23 per cent) were recorded during the breeding season. 

Analysis of the quality of semen in the emu birds helps in determining the fertility and also to 

promote a successful artificial insemination in the emus.   
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Introduction 

Emu is a large flightless bird belonging to the Ratite family and is reared primarily for its 

meat, leather and oil which are reported to have high economic value. It is a prolific breeder 

with an annual reproductive cycle and the breeding season varies with the latitude in a pattern 

that is consistent with photoperiodic control (Blache et al., 2001). In India, the breeding 

season of emus is from the month of October to February. The reports on the evaluation of 

emu semen are scanty and hence this study was carried out in the emu birds to assess the 

quality of emu semen.  

Materials and Methods 

The present study was conducted in six mature male emu birds of 4 years age reared at 

University Research Farm, Madhavaram. The semen sample from each emu bird was 

collected in the early morning during the breeding season. The male was allowed to mate 

naturally by following the non teaser technique (Malecki et al., 1997, Irek Malecki and 
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Graeme Martin, 2005 and Rybnik et al., 2007). The creamy white ejaculate from the erected 

phallus was directly collected in to a sterile collection tube attached to a cone in artificial 

cloaca and was kept in a water bath at 15 
o
C to 20 

o
C. 

 Immediately after the collection, the individual semen sample was evaluated for 

volume, color, consistency, per cent motility, sperm concentration and per cent live sperms.  

Semen volume 

 The volume of semen collected was measured directly in the calibrated collection tube 

attached to artificial cloaca with 0.1 ml accuracy. 

Per cent sperm motility 

 The motility of spermatozoa in individual semen was assessed by placing a small drop 

of semen in the middle of the grease free glass slide and covered with a cover slip and 

examined under the high power of the microscope. The overall motility was assessed and 

expressed as percentage as per Parker et al. (1942). 

Sperm concentration 

 The sperm concentration in the fresh diluted semen was determined as per Allan and 

Champion (1955) and expressed as millions (x 10
9
) per ml. 

Per cent live and dead sperm 

 The sperm viability of diluted semen was determined by Eosin-Nigrosin staining 

procedure as per Bakst and Cecil (1997).  

Statistical Analysis   

The experimental data were statistically analyzed and expressed as mean ± S.E.  

Results and Discussion 

The Mean ± SE of semen characteristics are presented in Table 1. 

Semen volume 

  The mean semen volume of 0.48 ± 0.21 ml was recorded during the breeding season. 

In this study, the semen volume observed during the breeding season was within the range 

reported by Malecki et al. (1997), Bhau (2012) and Gnanaraj et al. (2014) in emu. Hemberger 

et al. (2001), Rozenboim et al. (2003), Rybnik et al. (2007) and Walsangkar (2010) reported 

higher semen volume in the ostriches. Bhau (2012) reported that variation in the output of 

semen in consecutive ejaculates was influenced by individual male and collection time. 

Malecki et al. (1997) reported that throughout the breeding season, the semen yield from the 

male emu may be affected by the seasonal changes in the testes due to the strong positive 

correlation between daily sperm production and testicular size. 
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Percent sperm motility  

 The per cent sperm motility of 87.53 ± 0.43 per cent was recorded during the breeding 

season. The per cent sperm motility observed during the breeding season in this study was in 

accordance with Bhau (2012) in emu, Rybnik et al. (2007) and Walsangkar (2010) in the 

ostriches, whereas Hemberger et al. (2001) reported lower per cent sperm motility in the 

ostriches. As motility is a true index of fertility, higher per cent of motility during breeding 

season is controlled by endocrine systems that favor fertility. 

 Sperm concentration 

 The mean value of sperm concentration of 2.33 ± 0.15 x 10
9 

per ml was observed 

during the breeding season. The sperm concentration noticed in this study was within the 

range observed by Malecki and Martin (2000), Bhau (2012) and Gnanaraj et al. (2014) in the 

emu. Malecki et al. (1998) reported that in emus, the total output of semen and spermatozoa 

are affected by collection frequency. Analysis of sperm concentration is an important 

parameter in determining the quality of semen and to fix the extension ratio or dilution rate in 

artificial insemination programmes. 

Per cent live sperm 

 The mean value of per cent live sperm of 89.50 ± 1.23 per was recorded during the 

breeding season. In the present study, the per cent live sperms observed during the breeding 

season are in accordance with the range reported by Malecki and Martin (2000) and Bhau 

(2012) in the emu. Gnanaraj et al. (2014) observed the highest per cent live sperm during the 

mid season in the emu. Rybnik et al. (2008) reported that the per cent live sperm was the 

same during the beginning and mid season in the ostrich semen. Malecki et al. (1998) 

reported that emu semen is characterized by a high number of live and normal spermatozoa, 

increasing the frequency of collection yields greater numbers of live spermatozoa without 

affecting their morphology. Per cent live and dead sperm count done periodically ensures that 

good quality semen is used for artificial insemination. 

Conclusion 

As the emus are monogamous and seasonal breeders the study on the semen characteristics of 

emu birds will provide a greater avenue to increase the production performance by adopting 

the advanced reproductive technologies. For a successful artificial insemination programme 

evaluation of the semen characteristics is highly essential.    

 

 



1273                                              G. Suganya, V. Leela and P. Tensingh Gnanaraj 

References 

[1] Allan, C.J and Champion, C.H. 1955. Competitive fertilization in the fowl. Poult. Sci., 34: 

1332-1342. 

[2] Bakst, M.R and Cecil, H. 1997. Sperm viability, eosin/nigrosin stain for determining live, 

dead and abnormal sperm counts. In: Techniques for semen evaluation, semen storage and 

fertility determination. Bakst, M.R and H. Cecil, Ed, Poult. Sci. Asso. Inc, Savoy, Illinois. 

[3] Bhau, D.N., 2012. Collection and evaluation of emu semen. M.V.Sc. Thesis submitted to 

the Tamil Nadu Veterinary and Animal Sciences University, Chennai. 

[4] Blache, D., Talbort, R.T, Blackberry, M.A, Williams, K.M, Martin, G.B and Sharp, P.J. 

2001. Photoperiodic control of the concentration of luteinizing hormone, prolactin and 

testosterone in the male emu (Dromaius novaehollandiae), a bird that breeds on short days. J. 

Neuroendocrinol., 13 (11): 998-1006. 

[5] Gnanaraj, P.T., Thilak Pon Jawahar, Rebecca, G, Sundaresan, A,  Balasubramanian, D 

and Babu, M. 2014. Collection and evaluation of emu (Dromaius novaehollandiae) semen in 

humid tropical climate. Indian. Vet. J., 91 (2): 21-23. 

[6] Hemberger, M.Y., Hospes, R and Bostedt, H. 2001. Semen collection, examination and 

spermiogram in ostriches. Reprod. Dom. Anim., 36 (5): 241-243.  

[7] Irek Malecki and Graeme Martin. 2005. Reproductive technologies for ratite farming. A 

report for the Rural Industries Research and Development Corporation, RIRDC Publication 

No. 05/200 RIRDC Project No. UWA-71A/88A. 

[8] Malecki, I.A., Martin, G.B and Lindsay, D.R. 1997. Semen production by the Emu 

(Dromaius novaehollandiae) 1. Methods for collection of semen. Poult. Sci., 76: 615 – 621. 

[9] Malecki, I.A., Martin, G.B, O’Malley, P.J, Meyer, G.T, Talbot, R.T and Sharp, P.J. 1998. 

Endocrine and testicular changes in a short day seasonally breeding bird, the emu (Dromaius 

novaehollandiae), in southwestern Australia. Anim. Rep. Sci., 53: 143-155. 

[10] Malecki I.A and Martin, G.B. 2000. Emu farming reproductive technology. A report for 

the Rural Industries Research and Development Corporation, RIRDC Publication No. 00/37 

RIRDC Project No. UWA-39A. 

[11] Parker, J.E., McKenzie, F.F and Kempster, H.L. 1942. Development of testes and combs 

of white leg horn and New Hampshire cockerels. Poult. Sci., 21: 35-44. 

[12] Rozenboim, I.A., Navot, N, Snapir, A.E, Rosenshtrauch, A, ElHalawani, M.E, 

Gvaryahu, G and Degen, A. 2003. Methods for collecting semen from the ostrich (Struthio 



                                           Semen Characteristics of Emu Birds During Breeding Season                               1274 

camelus) and some of its quantitative and qualitative characteristics. Brit. Poultry. Sci., 44: 

607-611. 

[13] Rybnik, P.K., Horbanczuk, J.O, Naranowicz, H, Lukaszewicz, E and Malecki, I.A. 2007. 

Semen collection in the ostriches using a dummy or a teaser female. Brit. Poultry. Sci., 48: 

635 – 643. 

[14] Rybnik, P.K., Malecki, I.A, Horbanczuk, J.O and Lukaszewicz, E. 2008. Characteristics 

of ostrich ejaculate in the second half of the breeding season. In 4
th

 International ratite science 

symposium, World Poultry Congress, 29
th

 June – 4
th

 July, Brisbane, Australia. pp - xxvi. 

 [15] Walsangkar, G., 2010. Collection and evaluation of ostrich semen. M.V.Sc. Thesis 

submitted to the Tamil Nadu Veterinary and Animal Sciences University, Chennai. 

 

 

 

 

 

Table 1. Semen characteristics of emu birds during breeding season 

Parameters Mean ± SE 

Volume  (ml) 0.48 ± 0.21 

Per cent motility (%) 87.53 ± 0.43 

Sperm concentration (x 10
9
/ ml) 2.33 ± 0.15 

Per cent live sperms (%) 89.50 ± 1.23 

 

 

 


